PCX 




INTERNATIONAL APHJCATION PfJBLKHED XJNMR THE PATENT COOPERATION TREATY (PCX) 



(SI) bterntloHri IMertChnllealloB ^ t 






aUIatcnulionl 


iFauic«iio.NiDid«< WO 94/28174 


C12Q 1/88, C07H Um, 21Att 




Al 


(43)lBttnulli»nl 


IPnliliaidoBDirtK 8Deeemberl994(P8.12M) 



(21) latmotiiiin] Applkatfoa Niiiid)en FCrA»9<l/0SS2l (81) Desfgiuted States IP, EuiDpeimpatB&t(A^^ 

ES, FR» <3B, CBl, IB, rr, UJ. HL, FT, S^). 

(ZfiliiteraatiaBainDngDftte 23 May 1994 (23iBM) 



(30) Pu i^ ^i ty Hates buemaidonai seeof^ r^^ort 

08^066373 24 B4ay 1993 (244)3^) US 



(TDAp^lcaiit: AMOCO OORFCH^AIION [US/US}; Bstants & 
licenting Dept« li^ Code 1907A, 200 Cast Raodolph 
IMve. P.a Box 87703, aiic«i, IL 605804^3 (US). 

(72)liirailef8: PEIXHnraM)iak, A4 7FiDeHaiRoad, Soatfaboiv 
oq8ik»MA01772(US). WEISBURG, wmam, O; 3 SUKn 
CScde, Mlfiod, MA 017S7 (PS). 

(74) Affost QJUlJOm AY, Norral, Z4 Amooo Gopontkm, Siute 
600, 55 Sfaumao BoidevanI, Hapervflla. IL 605634487 
(TO). 



(54)Titfe3 NUOACACIDFRCimSFORBACIBMAOFTHBGEmJSI^H^^EL^ 



(57) AliBCnet 

Nuddc add sequences which hy- 
bridise pisfiBBBatttlly CO die 16S or 23S 
iRNA or iDNA of L^gjondla sp.^ L. poea- 

fwfipMbi^ MVrfaifpj, mn L. pneirniryhilii^ 
or a LepEmelU suheet aie taught Hiese 
ocgBmana axe the ctiologicid agents of 
Legknudres* disease, Pontiae &var. Pita- 
bai^ pneumonia and other infections. 
The pw tI mc acids axe uaefiil in die detso- 
lion of these pathogenic miMxwiganiwns,. 
such as In sandwidi assays. Prabeishased 
on these seqnenoes and kits ihs 
peobes an also disclosed. 




rmTTTTmr 

iliifill 

AAAAAAAAAAAAAAA 



13< 



< 13 




I 



FOR THE PURPOSES OF INFORMATION ONLY 



Codcft naed to identify StBlBS pai^ ID die FCr <a the foot 
aSpfiotioBft under FCr. 



AT 




GB 






MR 




AU 


AoiOndU 


GB 


Geor^ 




MW 








ON 


Odim 




NB 


rags 


BB 




GB 


Oneoe 




NL 


NottKrttDdi 


BF 


BinkinaBiio 


HC 






NO 




B6 




IB 


bdflod 




NZ 


KewZediafl 


Bl 




IT 






PL 




Wt ' 




JP 
KB 






PT 
BO 




CA 




KG 






KO 




CP 


Onlal Afiion Bc^Mb 


KF 


OcQOcntic fro 


pte^iBtpMe 


SD 




oa 










SB 




CH 




KB 


B^diBcof Boi 




n 


SlovcoU 


a 


G&fiDd'bpotre 


a 






SB 


Slomikk 


CM 




U 






8N 




CN 




UC 






TO 




cs 




UO 






TO 


IbfO 


cz 




LV 


UMi 




13 




OB 
DK 
HB 




MC 
MD 
MS 






XT 
CIA 

08 


UtasSoe 
UiiitBdSaici 


n 




ML 






cm 




FB 












Viet Kin 


GA 















wo 9408174 



FCTAJSM/05821 

1 



NUCLEIC ACID PROBES FOR BACTERIA OF THE GENUS LEGIONELLA 



This invention relates to nadeic adds, probes, kits, and methods for the detection 
of pathogenic organisms, including Le^neOa sp., believed to be involved with 
Legionnaire's disease, Pontiac fever, Pittsburgh pneumonia, and several other diseases. 

Background of the Invention 

Lesumdia were first discovered in 1976 following an outbreak of 182 cases of 
pneumonic illness (termed Legionnaires' disease) occurred at a state convention of the 
American Lpgion in Philadelphia, Pennsylvania, whidi resulted in 29 deaths. What is 
now known as L. pneumophila sero^ 1 was originally isohited by standard techniques 
for the isolation of zickettsiae and subsequently shown to be the etiological agmt for 
Legum-naiies' disease, a form of aQpical pneumonia with otber non-zespiratory 
con^lications. Since that first outbreak, Leglonellae have been implicated in Pontiac 
fever and Pittsburgh pneumonia. Pontiac fever is a non-imeumonic febrile self-limitii« 
illness caused I* ,p«eww>pWfa. Pittsbur^^i pneumonia is a pnlmonaiy legionellosis 

caused by L. micdadd. 

Legionellae are gram negative, aerobic, facultative intracelhilar, parasitic bacteria 
found to be practically ubiquitous in fresh water suppUes (induding evaporative 
condensers, cooling towers, and potable water). It is beUeved that Legionellae cause 
disease when contaminated water is inhaled, often leading to epidemic or dustered 
outbreaks. In addition to community-acquired cases, legioneUae may be a major cause 
of nosocomial infections. Along with hospitalization, host risk factors inchide smoking, 
advanced age, dmmic famg disease, and immunosuppressioa 
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The family Legionellaceae contains the single genus Leponella which includes 
some 29 spedes, 21 serogroiqis and 5 tentatively named spedcs. According to DNA 
homology studies, JL micdadei is the most distant relative of L pneumophila, and there is 
some who argue that L miaiadei should be properly classified as a meniber of the genus 
Tadodda. 

JU jmeumophila, the primary cause of Legionnaire's disease, is the most common 
human isolate. The presence of legionellae in human dinical sajnples always provides 
dinically relevant information, as the bacteria are not considered normal hmnan 
microflora. 

Legjottftllflft are slow growing organisms which are difficult to culture. Thus, 
isolation of JL pneumojf^iSa by laboratories can be difficult and time-consuming. Given 
the serious nature of the diseases, and the need to prescribe correct antibiotics, it is 
highly desirable for a pl^sidan to make a rqiid and accurate di^osis of the presence 
of these organisms. Current methods of detection of Legionellae inchide (a) culture; (b) 
direct fluorescence antibody O^FA); (c) middc add probes for culture confi^natiox^ and 
(d) serology (IFA). Serology is currently the most sensitive and specific test method. It 
is Ihnited however, in that antibodies may persist in an individual's serum for years after 
infecdon. 

Certain probes vdiich are based on Leg^neOa rRNAs are disdosed in WO 
88/03957 "Nudeic Add Probes for Detection and/or Quantification of Non-Viral 
OrganisnuT, published June 2, 1988, Applicant Gen-Probe, Inventors: Hogan et al. This 
api^cation however, disdoses a mixture of three different probes whidi can be used to 
difiEerentiate Legfondia bacterial from mmrLegbneUa bacteria. No probes suitable for 
solitary use are reported. It would be desirable to have probes which, when used singly 
<Hr in pairs can be used in various diagnostic assays involving Leffondla. 

Description of the Invention 
One aspect of this invention is to provide nudeic adds complementaiy to unique 
nudeic add sequences within the ribosomal RN A (rRNA) of legionellae, and which can 
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be used either singly or in pairs. It is a further aspect of the invention to provide for 
probes which cither (1) spedfically discriminate betvreen L. pneumophUa and other 
Legionellas; (2) spedfically disoriminate between a group of bacteria comprised of L. 
pneumophila and other species of LegbneOa (a Legionetta cluster) and other bacteria; (3) 
spedfically discriminate between tnkdadd and other Legionellas; or (4) specifically 
discriminate between Legionella and other genera. 

Bacterial ribosomes contain three distinct RNA molecules which, at least in 
EscheridUa coB are referred to as 5S, 16S, and 23S rRNAs. In eukaiyotic organisms, 
there are ftwur distinct rRNA species, generally referred to as SS, 18S, 28S and 5.8S. 
These names are histoxicalty related to the size of the RNA molecules, as determined by 
their sedimentadon rate. In actuality, however, rRNA molecules vary substantially in 
size between organisms. Ibis notwithstanding, 5S, 16S and 23S rRNA are art-recognized 
ttMn«t lefterring to rRNA mdlecules in any bacteria, indudiqg the legionellae and this 
conventum win be used herein. 

The probes of the present invention target either the 16S or the 23S rRNA 
molecnles of various organisms of the ^nus LcgjoneBo. 

Description of the Figures 
Figure 1 is a diagram of a sandwidi assay. 

As used throughout the application and daixns,' the term "probe" win refer to 
synthetic or Wologicany produced nudeic adds, between 10 and 250 base pairs in length, 
wfaidi by design or selection, contain specific nudeotide sequences that anow specific and 
preferential hybridization under predetermined conditions to target nudeic add 
gfqgftnm, and qytionally contain a moiety for detection or for enhancing assay 
perftemanoe. A minimum of ten nudeotides is generaUy necessary in order to 
Statistical^ obtain spedfidty and fiorm staWe hybridization products, and a maximum of 
250 littdieotides generally represents an upper Umit for sequences in which reaction 
parameters can be adjusted to determine mismatdied sequences and preferential 
hybridization. Hierefore, in general, a preferred length of a probe win be between 10 
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and 250 nucleotides. Probes may optionally contain certain constituents that pertain to 
th^ proper or qptimal fonctioning under certain assay conditions. For example, probes 

be modified to improve their resistance to nudease degradation (such as by end- 
capping), to cany detection Ugands (sucb as fluorescein, 32P, biotin, etc.) or to fiidlitate 

5 fbeir capture onto a solid support (e,g. poly-deoxyadenosine "tailsO* 

"Preferential hybridization** or "hybridizing preferentially means that hybridization 
with the intended target nucleic add results in a hybridization reaction product v/tdA is 
more stable than any hybridization reaction products resulting from hybridization with a 
non-target nucleic add imder identical conditions. It is well within the skill of the 

10 ordinary artisan to compare stability of hybridization reaction products and evaluate 
which one is more stable, i.e. determine which one has bound "^preferentially". 

As used herein, the terms ''homology^ and 'homologous to** are meant to refer to 
the degree of sfanilarity between two or more nudeic add sequences, and is not meant to 
imply ax^ taxoncnnic relatedness between organisms. The degree of similarity is 

15 exiTOSsed as a percentage, Le. 90% homology between two sequraces will mean that 

90% of the bases of the fint sequrace are identically matdied to the bases of the second 
sequence. 

""Legbndla dtasti^f' means at least two members of the geinisl^mdZeL Probes 
wUdi identify a Z48tofd2ki duster will typlcaUy hybridize to rRNA of apluialiQr of 
20 L^neffaspedes tested, (alfliough not aULejg^^ 

pneumophila duster^ means at least two strains of the spedes L. pneumophScu 
Probes whidi identify aL. pneumophila duster will typicalfy hybridize to rRNA of a 
phiralhy of L. pneumophUa strains tested (although not all L pneumophaa). 

"Specific" means that a xmdeotide sequence will hybridize to a predetermined 
25 target sequence and will not substantially hybridize to a non-target sequence. 

"Specifically disGximinate** means that a probe will substantially hybridize to a 
predetermined target sequence and will not substantially hybridize to a non-target 
sequence. 
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Hybridi2ation" is a process by which, under predetermined reaction conditions, 
two partiaUy or completely complementaiy strands of nudeic add are allowed to come 
together in an antiparallel fashion to form a double stranded nudeic add with specific 
and stable hydrogen bonds, following expUdt rules pertaining to which nudeic adds 
S bases may pair with one another. 

"Substantial hybridization" means that the amount of hybridization observed will 
be such that one observing the results would consider the result positive in a dinical 
setting. Data which is considered "background noise" is not substantial hybridization. 

"Stringent hybridization conditions" means iq)proximately 35»C to 65'C m a salt 
10 sohition of i5»profldmately 0.9 molar Naa Stringency may also be governed by sudi 
reaction parameters as the concentration and ^e of ionic spedes present in the 
l^dization solution, the types and concentrations of denaturing agents present, and the 
temperature of lybridization. Generally as hybridization conditions become more 
stringent, longer probes are preferred if stable hybrids are to be formed. As a rule, the 
15 stringency of the conditions imderwWdi a hybridization is to take place will dictate 
certain diaracteristics of the preferred probes to be employed. Sudi relationsh^s are 
wen understood and can be readily man^ulated by those skilled in the art 

'Leg^mdla sp." refers to aiiy member of the genus LigKMidfa, regardless of the 

spedes. 

20 

In accordance with this invention, there are provided nudeic adds hawing 
approximately 10 to 250 nudeotides whidi hybridize preferentially to rRNA or rDNA of 
a target organism selected from the group consistmg of 1) L pneumophila, 2) L. 
ndedadd, 3) a Legionella duster, or 4) a L. pneumophila duster, or 5) all spedes of the 
25 genus LegUmdla. Under those same hybridization conditions, the nudeic adds of this 
uwendon do not substantially hybridize to the rRNA or rDNA of non-target organisms, 
or the host or environmental matrix whidi may be present in test samples. Probes whidi 
spedficaify discriminate between L. pneumophila and otiier Legionella spedes are useful 
in tiie diagnosis of Ugionnaires' disease or Pontiac fever. Probes which specifically 
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discriminate hctweoL L micdadd and other LegbneUa spedes are useful in the diagnosis 
of Pittsburgh pneumonia. Probes Mi*ich specifically hybridize to a UgbnOUi duster are 
useful in detecting the presence of one or more organisms which makes up the particular 
chister of bacteria. Probes whidi specifically discrinrinate between members of the genus 
5 Legionella and xum-LegumeBa bacteria are useful in detecting the presence or absence of 
one or organisms belonging to the genus Legionella. Probes which specifically hybridize 
to aL. jmeumophila duster are useful in determining which strains (serenes) of 
L. pheumophUa arc present Probes whidi are either complementary to or at least 90% 
homolo^nis to at least ten consecutive nudeic adds of the aforementioned mideotides 
10 also form another aspect of diis invention. 

One enibodiment of the nudeic adds and probes of this invention are those vMch 
are conqileniBntazy to, at least 90% homologous with, or hybridize preferentially with 
regions of 16S rRNA or rDNA of either 1} JL pneumophiUh 2) L. micdadei, 3) a 
L^foneOa duster, 4) aL. pneumophila duster, or S) aXi L^ioneUa spedes. The regions 
15 of 16S rRNA of particular interest indnde those indicated below. The numbetiqg of 
these regions is by refiBrence to the numbering used for £ cofi rRNA designations. 

L. pneumo^ 16S rRNA positions 60 to 110. IIOS to 1165, and 12S0 to 1315; 

L micdadei 16S rRNA positions 60 to 110, and 815 to 875; 

LegbneBa sp. 16S rRNA positions 205 to 255, 425 to 475, 715 to 765, and 845 to 
20 895 (for L^xmdla duster probes); 

LegbneBa sp. 120 to 175, and 800 to 870 (for Legionella genus probes). 

Another embodiment of this invention indudes nudeic adds and probes which 
are complementary to, at least 90% homologous with, or hybridize preferentially with 
regions of 23S rRNA or rDNA of either 1) a L. pneumophila duster, 2) L micdadei, 3) 
25 a iUgwnelb duster, or 4) aULesuine/to spedes. T^^ 
interest indnde: 

L. micdadei 23S rRNA positions 285 to 335, 1195 to 1245, 1485 to 1565, and 1705 
to 1755. 
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Legionella sp. 23S rRNA positions 285 to 335, 1485 to 1560 and 1705 to 1755 (for 
Leffondia cluster probes) 

Leguinaia sp. 23S rRNA positions 1565 to 1615 and 2270 to 2310 (tot Legionella 

genus probes). 

5 Preferably the nudeic add composition is complementaiy to or homologous with 

at least 90% of a sequence comprising any ten consecutive nudeotides within sequences 
selected from the group of sequences defined by the group of probes consisting of: 2701, 
2703, 2704, 2705, 2697, 2690, 2698, 2695, 2696, 2693, 2708, 2699. 2924, 2926, 2930, 2932, 
2956, 2958, 2963, 2968, 2928, 2957, 2927, 2929, 2954. 2955, and 2959. The sequences of 

10 these probes are presented below. 

A fiirther embodiment of this invention indudes a kit for the detection of either 
1) L. pneumophila, 2) L nUcdadei, 3) a Legionella duster, 4) a Z- pheumophila duster, 
or 5) any LegumeOa spedes. The kit comprises a set of nudeic adds comprising at least 
two middc adds. Eadi mideic add is 10 to 250 mideotides in length and is of a 

15 difierait base sequence oomposhion. Eadi nudeic add is complementaiy to or 

homologous wifli at least 90% of a sequence comprising any ten consecutive nudeotides 
selected from the group of sequences defined by probe* 2701, 2703, 2704, 2705, 2697, 
2690^2698,2695, 2696,2693,2708,2699.2924,2926,2930, 2932,2956,2958,2963*2968. 
2928, 2957. 2927, 2929, 2954, 2955, and 2959. A set of nudeic adds particulaiiy suited 

20 for detecting Legionella is a two-probe sandwidi assay. The kit additionally comprises 
reagents, compositions, instructions, disposable hardware and suitable padraging to allow 
marketing in a convmient assembfy. 

A fiiither embodiment of the present invention indudes methods for the detection 
of the presence of 1) L. pneumophila, 2) L micdadd, 3) a Legionella duster, 4) a L. 

25 pneumophila duster, or 5) any Legionella spedes. The method comprises the steps of 
contacting a sample suspected of containing a taiget with at least one nudeic add. The 
nudeic add has approximately 10 to 250 nudeotides which hybridize preferentially to 1) 
LpuumophOa, l^Undcdadd, 3) a L^toneBa duster, 4) a L, pneumophila duster, or 
5) any Legionella species rRNA or rDNA The method indudes the step of imposing 
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hybridization conditions on the sample such that the nudeic acid binds preferentiaUy to 
the target rRNA or rDNA to ftmn nudctc add complexes and detecting the complexes 
as an indication of tiie presence of flie tai^et oiganism(s). Preferably, tiie nudeic add of 
the present invention is at least 9096 homologous to a sequence comprising aiiy ten 

5 consecutive nudeotides selected from tiie group consisting of sequences defined by 

probes 2701, Z703, 2704, 2705, 2697. 2690, 2698, 2695, 2696, 2693, 2708. 2699. 2924, 2926, 
293a 2932, 2956. 2958, 2963. 2968, 2928, 2957, 2927, 2929. 2954, 2955, and 2959. 

The probes of the present invention provide the basis for development of a 
nudeic add hybridization assay for the specific detection of legioneUosis or its etiological 

10 agent in environmental samples such as water samples and dinical samples such as 

sputum, tiooat swabs, blood, urine, cerebrospinal fluid, sWn, biopsy, saliva, synovial fluid, 
brondiial wash, brondiial lavage, or otiier tissue or fluid samples from human patient or 
veterinary sutdects. Hie probes of tiie present invention also form tiie basis for 
^nff>tn«fi'«n of «he presence or absence of 1) L. pneumophila, 2) L. mkdadd, 3) a I. 

15 pneumopMla duster. 4) a I. pneumophOa duster, or 5) all LegfonOa spedes. 

The fint step taken in die devdopment of tiie probes of tiie present invention 
invidved tiie identification of tiie r^ons of 16S or 23S rRNA wWdi potential^ eould 
serve as target sites for spedfic nudeic add probes witii flie desired sensitivity. Hiis 
induded discovering wWdi probe target sites were wtique to I. ^wwmo/^ 

20 iMtotode^ and discovering probe sites whidi were coinmon to L^g»^^ 

To accomplish tiie above analysis, predse alignments of legionellae 16S and 23S 
rRNA sequences wen developed. TTie essentially complete 16S and 23S rRNA 
sequences of botii L. pneumophila and L. micdadd were determined using standard 
labotatoiy protocols. The rDNAs so obtained were cloned into plasmid vectors from 

25 products produced by cnzymic an^lification (such as tiiat described in Weisburg, 1991, J. 
|^j, p»«»rift1 173:697-703, which is incorporated herein by reference). The L pneumophila 
and L micdadd sequences were aligned witii homologous sequences of otiier LegbneUa 
qnd mm-Ugiondla rRNA sequences. 
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Based on the detennined 16S and 23S rRNA sequences of L. pneumophOa and L. 
mcdadd, various probes were designed, and synthesized. The specific behaviors of the 
probes are dependent to a significant extent on the assay format in which they are 
employed. Conversely, the assay foimat will dictate certain of the optimal features of 

5 the particular probes. 

The discovery that a single probe or a pair of probes could be generated with the 
extraordinary indusivity and exchisivity characteristics of the present invention with 
respect to 1) L. jmeumophUoy 2) L. nUcdadei, 3) a LegioneUa duster, 4)&L. pneumophila 
duster, or 5) any LegioneUa spedes without incurring undesirable levels of cross- 

10 reactfvily was unpredictable and unexpected. Further, the finding that a single probe that 
has enou^ hybridization capaUlity and selectivity for the target organism to be useful in 
a diagnostic assay was also uneiqiected. 

Afirst group (rf preferred probes are able to diff^entiate between L. 
pneumophila and other Leglondia spedes, and are useful in determining the presence of 

15 L. ^noimopU&i in a sanqple. These probes hybridize preferentially only to L. 

;«wfi«moi»feT«i,aiidirfbrredtoasPtobe^ ftobe 2957 ghres 

somewlmt weak l^bridization signals, but is spedfie for I.. ^Ro^ Alsogivenare 
two probes, 2929 and 2954 whidi only hybridize preferentially to some L. pneumopfdia 
strains tested, although they do not substantially hybridize to other organisms. These two 

20 probes, herehiafler called "L. pneumophila duster" probes are useful in determining 
particular strains and/or serotypes. 

L. pneumophila 16S rRNA Probes 



25 



L. pneumophila Probe 2704 (31mer 48% G+C) (SEQ ID NO:l) 
5*-TCG CCA TCT GTC TAG CAA GCT AGA CAA TGC T-3' 

L. pneumophila Probe 2705 (30mer 50% G+C) (SEQ ID N02) 
5»-ACr TIT AAG GAT TIG CTC CAG GTC GOC CCT-3' 



L. pneumophila Probe 2708 (31mer 45% G+Q (SEQ ID NO:3) 
30 5'-ACrAOGACCGACTrrTAAGGATITGCrCCAG-3' 

L. pneumophila Probe 2690 (36mer 50% G+C) (SEQ ID NO:4) 
5*-TAG AGT CCC CAC CAT CAC ATG CTG GCA ACT AAG GAT-3 
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L. pnaanophila 23S rRNA Probe 

i. pneumophila Probe 2957 (36incr 42% G+Q (SEQ ID N0:5) 
5 S'-TCAATGACTTCTCTATACCAAAAGGGTCAGAACCAC^' 

L. pneumophila duster 23S rRNA Probes 

10 L. pneumophila duster Probe 2929 (31mer 42% G+ C) (SEQ ID NO:6) 
y-CTC TAT CGC CAA CTT TCC CAA ATT GTT CPA 0-3' 

L. pneumophila duster Probe 2954 (31mer 48% G+C) (SEQ ID NO:7) 
5'-GCA OCT GAG AGT TAT GGA AAA CCG GAT TTG C-3' 

15 

A second group of preferred probes are able to differentiate between L. micdadei 
and substantially all other Legionella spedes, as these probes are able to bind 
preferentially to L. micdadei. They are useful in determining the presoice of L. 
20 ifikx2«fel in a sainifle^aiul are designated Prober 
2968. 

FMbe 2703 hybridizes to I. miedadd and L. dumoff, but not to any other 
f,^jft»ifff ff qMiaiac, and may he med to detect the pTcseance of eitiief Of bofli of fliese 

inicroorganisni& 

25 

L, micdadei 16S rRNA PROBES 

L. micdadei Probe 2699 (Mmer 41% O+C) (SEQ ID N0:8) 
y-TIC GTC ACT AAC CIC ATT CAT AAG GCC AAC AAC T-3' 

30 

i. micdadei 23S rRNA PROBES 

JL miedadd Probe 2932 (31mer 48% G+Q (SEQ ID NO:9) 
5'-CTG TAT CGT GGT ACT TCC CAG AAC CTT CTA C-3' 

35 

L. ndcdadd Probe 2956 (30nier 57% G+C) (SEQ ID NO:10) 
5*-G0C CAC Crc TCA GTG AAC CTT CTT CAG CCT-3* 

L. micdadei Probe 2958 (32mer 59% G+Q (SEQ ID N0:11) 
40 y-GCAOCTCAGCCTTAACAAGGGGOCGGATITGC-y 
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L. mkdadd Probe 2963 (32iner 44% G+Q (SEQ ID NO:12) 
y-OCT CTT CAG CTC ATT AAG CAT GTC AAT TCA CC-3* 

I.i«iotorfdProbe2968(37iner47%G+Q(SEQroNO:^ 

y-TCA ATC ACT TCr CCG CAC AOC GTA GTG TCA G AA CCA C-3 

L. ndcdadd and L, dumoffi 16S tRNA PROBE 

L mcdttdd and L, dumoffl Probe 2703 (31mer 52% G+Q (SEQ ID NO:14) 
5'-TCG OCA COC ATC TAG TAA ACT AGA CCG TGC T-3' 



A third group of preferred probes hybridize preferentially with a duster of 
Legbnetta species compared to other bacteria. These probes are useful in distinguishing 
between various L^bndta bacteria and strains. 

Probe 2697 l^bridizes to all L. pneumophila and three other Legionella species. 
15 Probe 2698 l^ridizes preferentially with all LegUmetta except for L. bozenumU, 

where l^biidization is weak. Some non-substantial hybridization was noted with 
Enten^tacter agi^mnawis and Qxddla Intmetii. 

Probe 2693 hybridizes with aU Legiondla species except for L. mkdadd; some 
l^bridization withilctofe^fanwi kddUnvU was noted, but this is beUeved to be the result 
of an error in ejq>erimental manipulation, so this observation is not considered to be 
drterminative. This probe also hybridizes with Pjeiiioino«ar oen^^ 
of hybridization were noted with AetinobadUus actinan^fcetamcomitans and A&enmanas 
putnfadenst CoodeOa bwnetU and WoWaMa persiea. 

Probe 2928 hybridizes to all Legionella spedes, and to certain other bacterial 
25 species: H<?/hto alvei, MorgfmeOa morgami, Proteus mirabiUs, Providenda alcalifadem, 

SemOia manxseens, Yersinia entemcolitica, Y. pseudotuberculosis and Frandsetta tularensis. 
Weak hybridization was noted with EdwardsieUa tarda and Enterobacter ag^omerans. 

Probe 2927 hybridizes to all Legionella and Adnetobacter ctdcoacet ir u s, Aercanonas 
sobria, Edwardsiaia tarda. Vibrio parahaemofyticus, Yersinia enterocolitica, and Y. 
30 pseudotuberadosls. Lesser hybridization is noted with Hafiiia alvei, Proteus mirabilis, 
Pm,idenciaala^fiu:iens,Serratiamartxscetts,mdMym Even less 
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l^ruUzation is obseived with Pleskmonas sh^ioida, SeUmondla typfumurium, and 
Coryitebactemtm ^utamicum. 

Probe 2955 hybridizes to all LetgioneUa (but not well with L nUcdadd and L. 
bazemanS)', it also hybridizes to Ndsseriae gonorrhoeae and to a much lesser extent, N. 
5 maUng^tidis. 

Probe 2494 hybridizes prefeientially with various LegbneOa species, but does not 
l^bridize to noBrLeponeOa spedes. 

Probe 2959 hybridizes with a group of the L. pneumophila strains and also with L, 
ibmoffU (and weakly with L. gormanU.) 

10 

Legionella Ouster 16S rRNA PROBES 

Legionella Chister Probe 2697 (33mer 48% G+C) (SEQ ID NO:15) 
5»-TTr CCC CAA GIT GTC CCC CTC TTC AAG GCA TAT-3' 

15 

Legionella Chister Probe 2698 (33mer 48% G+C) (SEQ ID NO:16) 
5*-TCT TAA OCT ATC AAC CCT CXT CCC CAC TGA AAG-3* 

UgianOa Ouster Probe 2693 (3Qmer 60% G+C) (SEQ ID NOtlT) 
20 5'-AGGCGGTCAACrTATCGCGTTTGCTGCGCG-3' 

Legionella Ouster 23S rRNA PROBES 

Legionella Ouster Probe 2928 (31mer 51% G+Q (SEQ ID NO:18) 
25 5'-TAAGACCAACITTCGTrccrGCrcGAGCCGT-3* 

Legiondla Ouster Ptobe 2927 (3Qnier 47% G+C) (SEQ ID KO:19) 
5'-TCA GAC TCG ATT TCT CTA CGG CTC CCT TAT-3* 

30 LeffoneUa Ouster Probe 2955 (30mer 50% G+ Q (SEQ ID NO:20) 
y-GCACAC TTC TCA ATG CAC CTT CAT CAG CCT-3' 

LtgjumeOa Ouster Probe 2924 (31mer 42% G-i-g (SEQ ID NO-^1) 
5'-CAC AOT CAT CAT CAA AGT CCA GTG CAA AAC T^' 

35 

Legionella Ouster Probe 2959 (32mer 50% G+C) (SEQ ID NO:22) 
5'-CCT CTC CAG CTC TGA AAG TAA ATC CCA TCA CC-y 
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A fburth group of preferred probes is able to differentiate between Legionetta and 
non-Le^onella species. They hybridize preferentially with all LeffoneBa spedes and do 
not substantially hybridize with noxk-LegbneUa species. These are referred to as 
LegioneiZa genus probes. 
- 5 Probe 2696 hybridizes with all Legbondla except (L. mkdadei), but hybridizes only 

weakly. 

LegioneBa GENUS 23S rRNA PROBES 

10 LegUmeBa Genus Probe 2926 (31mer 58% G+C) (SEQ ID NO:23) 
5'-TGT CCXi ACX GTA CCG AGO GTA OCT TTG TGC T-y 

LegloheBa Genus Probe 2930 (33iner 55% G+Q (SEQ ID N024) 
S'-CXSG TAG GOT TCI CTG TAA GTT ATG GCT AGC GGC-3' 

15 

Leguinella GENUS 16S rRNA PROBES 

LeaaneUa Genus Probe 2701 (32mer, 59% G + C) (SEQ ID N0:2S) 
20 5*-TC»GACGCAaGCTAATCTTAAAGCGCCAGGCC-3' 

Legfondia Genus Probe 2696 (34mer, 40% G+q (SEQ ID NO-.26) 
S'-TTC ATA TGG CX:A ACA OCT AGT TGA CAT CX3T TTA C-3' 

25 Leglondla Genus Probe 2695 (30nier 57% G+ C) (S^ ID NO:27) 
y-TGT CAG TAT TAG GCC AGG TAG CCG OCT T0G.3' 

Tl»e probes of the i»esent invention tasn be used in a "sandwich" ass^. As shown 
30 in Figure 1, the "sandwich" assay invokes the use of a pair of probes simultaneously. 
One probe, designated the "capture" probe 12 is a bifunctional nucleotide made by 
adding a homopolymeric 3' tail to a probe with preferably high target spedfidiy. The 
tafl will hybridize to the complementary homopolymer 11 on a solid surface 10, sudi as a 
glass bead or a filter disc. Hybridization of the capmre probe 12 to its target 15, in this 
' 35 case Legltmdla rRNA, would complex the target 15 with the solid siqpport 10. The 
detector probe 13, preferably with some degree of spedfidty, would be a part of a 
detection scheme which nu^ use virtually any sort of detection moiety 14, indnding 
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radioactivity, fluorescence, chemiluinliiescence, odor or other detector moiety. The 
detector probe may be incoiporated as an RNA sequence into an amplifiable Q-beta 
midivaiiant as described by Kramer and Lizardi, 1989 liallllfi 339. which is hereby 

inocnpfvated by reference. 

5 An environmental sample or clinical sample, such as a swab, sputum, or tissue is 

processed as to Kberate the total nucleic add content The sample, putatively containing 
disrupted legionellae is incubated in the presence of a capmre probe, detector probe, 
and magnetic particle beads which have been derivatized with oligo-deoxy Thymidine in 
a cfaaotropic buffer such as guanidinium isothiocyanate. 

10 K target molecules (for example, LeghneOa sp. rRNAs) are present, a Bead- 

Captate Probe-Taiget-Detector Probe hybridization complex is formed. The presence of 
a magnet near the bottom of the reaction tube will cause the magnetic partide- 
faybiidization complex to adhere to the side of the tube, enabling the removal of the 
san^rfematrix, unbound probe, and other constituents not hybridized. Repeated 

15 rehydration and denaturation of the Bead-Capture Probe-Target-Detecusr Probe complex 
would enable sigmficant badcground reduction. The final detection may hwolve spottfag 
the beads on a membrane and assaying by an appropriate method, sudi as auto- 
radiography, if the detector probe was labeUed with a radioisotope. Alternatively, the 
detector probe may be an aB5)lifiable midrvariam probe. 

20 The following non-Umitmg Examples are presented to better ilhistrate the 

inventiaiL 

EXAMPLEl 
Dot-Blot Analysis of Probe Hybridization Behavior 
Dot-blot analysis, in accordance with well-known procedures, involves 
25 <mfT.A MH«iii£ a nudeic add or a population of nudeic acids on a filter such as 

mtrocellulose, i^on or other derivatfaed membranes which can readily be obtained 
commerdalfy. Ether DNA or RNA can be so munoWlized and subsequently tested for 
tybridization mider a variety of conditions (stringendes) with nndeotide sequences or 
probes of interest Under stringent conditions, probes with nudeotide sequences with 
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greater GOiq)lementarity to the tai^et will exhibit a higher level of Iqrbridizatioii than 
probes whose sequences have less homology. 

Probes of the present invention are tested in a dot-bh>t One hundred nanograms 
of RNA. is purified by phenol extraction and centrifugation through oeshmi 
S trifluoroacetate gradients, denatured and spotted on a iQ^lon membrane. Probes are 
isotqpically labelled with the addition of a 32P-Phosphorous moiety to the 5' end of the 
oligDnudeotide by the established polynucleotide kinase reaction. Hybridization of the 
probes takes place overnight at a temperature of 60®C with 10 ml 6 X SSPE, 03% SDS, 
and lO' Ca>M Probe. Unhj*iidized probe is removed by washing with 0.5X SSC and 
10 0.196 SDS at 60'C for twenty minutes. The filters are then exp(»ed to X-ray fihn at - 
70*0; and the intensity the hybridization signals is evahiated after three hours of 
autoradiogFBphic eiqiosuze. 

The following is a summary of results. 

TABLE 1 

IS PROBES TARGETINO 16S rRNA 

Probe 2701: AH LegjbneOa species tested. 

PiDbe 2696: All JLeg&md&i q)edes tested, but weakly to L. ndcdadd. 
Probe 2698: All LegumeBa sptdes tested exoqitL. bazmumU. 
20 Probe 2695: All Legionella species tested. 

Probe 2693: All Legion^ species tested excqn L. napdadd. Hybridizati(m to 
Acholeplamta lakUrnvS believed to be an error in eqierimental 
manipulation. 
Probe 2699: L. mtodadd specific 
25 ?ioht7m3:J*mkxiaddmiL.dunui!ffU 

Probe 2704: L. pneumophila specific (aU serotypes tested). 
Probe 2705: L. pneumophila specific (all serotypes testeiQ. 
Ptobe 2708: L. pneumophila specific (all seroQpes tested). 
Probe 2690: L. puumophUa specific (all serotypes tested). 
. 30 Probe 2697:1. pneumophila and three other LigzoReaa spedes. 
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PROBES TARGETING 23S rRNA 

Probe 2924: Sporadic hybridization within the genus. 
5 Probe 2926: All Leghnella species tested. 

Probe 2930: All LegbneOa spedes tested. 

Fiobe 2931: All LegbneSOa species tested. 

Probe 2932: L. mkdadei specific 

Probe 2956: L. ndodadd q>edfie. 
10 Probe 2958: L. ndcdadd specific 

Probe 2963: L. mkdadd specific, but weak hybridizatioiis. 

Probe 2968: L. mkdadei specific 

Probe 2928: All L^oneBa and many other eubacteria. 

Probe 2957: L, pneumophila^ veiy weak hybridization. 
15 Probe 2927: All LegumeOa and maiy other eubacteria. 

Probe 2929: A subset of L. pneumophila strains tested; interestingly only one of 
file serotype 1 strains was positive. 

Probe 2954: A subset of the L. pnamopfala strains tested. 

Probe 2955: AU legionellae except Z* mkdadei and L. bazematm. Also hybndizes with 
20 Nasseriae. 

The data from the dot blot assay are presented below as TABLE 2. In this table, 
+ + + + indicates the strongest signals observed; + + + indicates a strong signal was 

25 observed; + + indicates a somewhat weaker, but definitely positive hybridization signal 
observed; + indicates a weak signal; +- indicates a very weak, virtually absent, barely 
detectable «{ gn«i; . indicates no signal observed. If a probe binds strongly (either 
++++ or + + +) to at least one target, but only exhibits a weak hybridization (+ or +-) 
to a second taiget, the probe is considered to substantially hybridize only with the targets 

30 giviqg the ++++ or •i>-i-+ results. 
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TABL£Z DffWftCNrALlYDETBRMINro PROBE HYBROeATTON 



Genua spedes slmto 
Lagionella pneumophRa 
Legionella pneumophila 
Leglorolla pneumophila 
LegioneDa pneumophila 
Legionella pneumophila 
Legionella pneumophila 
Legionella pneumophila 
Legionella pneumophBa 
Legionella pneumophila 
Legionella bozemanli 
Legionella dumofRI 
Lagionella gomianll 
Lagionella longbeachae 
Leglonalla tangbeadne 
Lsgion^ mMadel 
Acholeplasma laidlaMril 
Aclnetobaoter ealooaeellous 
AollnobadDue actlnomyoetemeomilane 

Gmooo? 

GTIMS 
GfTOOSO 
QT0687 
GTOSSQ 

crraiso 
arisn 

OT1650 
ATCC 33391 



flTOt gfiflg 2698 2eft5 2693 



33152 
331SS 
33164 
33155 
33156 
33216 
33215 
33823 
35096 
33217 
33279 
33297 
33462 
33464 

33204 -M-H- 



QT0002 



+ 
+ 



■♦14* + 
++++ * 
+ 



Alteromonas fmtretaotena 
CUrotiaotBrdivenue 



Edwaidsiella tarda 
Enterobacter agglomamne 
Eedierichiaooli 
Esohertehla ooa 
MemophUua Influenza 
HaemopMusi 
Haemophflue | 
HaMaalvet 
Mebelelia pnaumoniaa 
MorganeBa morgairii 
Pasteurella aetogenee 
Pastaurella pneumolropioa 
Pleelomonae ahlgelMdas 
pfoteuB mlrahiDe 
Providanda aloaBtadana 
Salmonella ^phimurium 
Senatla marceacena 
Shigella toxnert 
Paeudomonas aeniginoea 
Vibno parahaemolyticus 
Xanthomonas maltophUla 
Yeisinla enlerecoiHiBa 
Yersirte paeudetubefeillosia 



NCTC 



7601 
270M 
010241 

onsoo 



NCTC 8141 
14029 
GT1496 
OTQ371 
Gn)369 
670392 
12022 
27853 

aro568 
aro4i7 

GT0419 
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jfiBLEZ EXPOTMBTOUXY DETERMINED PROBE HYBRIDIZATION (oanllnued) 

Genus spades 2701 2696 2698 2696 ^2693 

Neteseiia gonontioeBB STMIS 

Nelaseitomemngltldis OT0349 

Agrotoctefiiimtumelaclens era021 • - - - • 
Desidfovibiio desulturtcans ATCC 7757 

Ranoteellatulwwisto GT2172 * * * ' * 

CampylobaGter Jejuni »S60 * " ' ' ' 

Bacillus stibtiHs QT0804 ' ' ' [ \ 

CfosWdhim perfrlngens ATCC 13124 ' * ' * ] 

Mycoplasma pneunionlae PI1428 * * ' [ | 

Mycoplasma homlnw P^^^ " ' ! 

Ureaplasma urealytkum * * ' ] 1 

Mycoplasma genHallum " * * I I 

Staphtyoooocus aureus (112047 ' * * * * 

8tf0ptoooGeus pneumorriae aT0408 * ' * ' " 

Streptococcus wdlvaiius OWIO " * ' ' [ 

Bifidobacterium denftirn QTD012 " * ' ' * 

Corynebadaihim genttaDum ] 

Corynebactarium glulamlcum GT2120 

Coiynebaeterlum pseudotubercutosis GT2122 ' ' ' ^ * 

Myobbadarhmi kanaasR * * ' * ! 

Mycohaotsffum tuberouloels Qrra4«r ^ 

M^cobaderium avhm Gfraa48 ' * * ^ * 

Bpbochaeta auranlla " * " ] 

BaetaroMesfraglfis 25285 ' ' 

BacteroMes IragOis 29771 * " ' ' ^ 

CWamydia pneumoniae (TWAR) 

Normei Stool RNA • * .1 I 

WheatGam _^ . - - - • • - 

Normal HwnanDNA CasW * ' " * ^ 

Candida alUoans * " " " I 

A^ergllluaflavus ^^^^ ' ' " ' [ 

Btastomyoesdennaftfc «>193 " * ' * * 

CryptooocouB neolbrmans 14116 • - ■ - • 

Saccharomyces oerwWae 18824 

Coxlalla bumefU . . - 

LegloneUa pneumophila PGR 

WobacMa penica PGR 
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TABLE 2. EXPERBMENTALLY OETERMMED PROBE HYBRENZATION (oonttwecQ 



Genus spedea 


atiHin 2699 2703 


Leglonelta pneumophila 


33152 - 


Lagtonella pneumophila 


33153 - 


Legionelta pneum<^la 


33154 - 


Legionella pneumophila 


33155 - 


Legionalla pneumophila 


33156 - f 


Legionella pneum<^la 


33216 - 


Legionella pneumophila 


33215 - 


Legionefla pneumophila 


33623 - 


Legionella pneumophila 


35096 - 


Legionella bozenmnll 


33217 • 


Legionella dumofiH 


33279 - ++++ 


LegloneOa gormanH 


33297 - 


Legionefla kmgbeaohae 


33462 ' 


Legionefla tangbeaohae 


33464 - 


Legionefla micdadei 


39204 ++++ 


Acholeplasma laMiawil 




Adnetobacter oalooaoetlcua 


070002 • 


ActinobadSus actinoniyeetdmoomltana 29522 - 


Aeremonaa aobrta 


Gfr0007 - 


AKeromonaa putrefaciens 


GT1945 - 


dtrobaoter divamuB 


Grrooso - 


dtfobader fteundD 


GTO6fl7 - 


Edwanteielta tarda 


GT0569 - 


Enterobaoter agglomerana 


GT3130 - 


EaeharlohiB eon 


GT1592 - 


Esohertohla coil 


Gri6S9 - 


Haemophllue influenza 


ATCC 33391 - 


Haemophilue parabilluenza 


NCTC 7901 - 


Haemor^tus pleuropneumonlae 


27088 - 


HaMaalvel 


OTD241 - 


fOebaieUa pneumoitiae 


GT1S00 • 


Morgffifidia morganQ 


25830 • 


Pasteurella aeragenee 


27663 - 


Pasteurefla pneumotropica 


NCTC 8141 - 


Pleslemonae ahigelloldee 


14029 - 


Prateua mItablUa 


QT1496 - 


Pnividenda alcalifaciena 


GTO371 - 


Salmonefla typhimurium 


QT0389 - 


Serrata marceseena 


G110392 - 


Shigella fiexnerl 


12022 - 


Peeudomonas aeruginosa 


27853 - 


Vibrio parahaemolytlous 


070568 • 


Xanthomonae maltophlDa 


GfTO417 • 


Yefstnia enterocolitica 


070419 - 


Yereinla paeudotuberculoala 


29833 • 
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TABLED 



Genus specios 



eXPERIMBITALLY DETERMINH) PROBE HYBRIDIZAllON (conlinuod) 
rtrain 2699 2703 



NolssQfia gonorrhoeaa 
Naisssria manlngitidia 
Agrobaeterium tumefaolens 
E)estjlfovlbrio desulfurioans 
Franclsella hitarensis 
Campylobacter jejuni 
BaelOus subtifls 
Ciostrfdium perfringens 
Mycoplasma pneumoriae 
Myooplaama hominia 
Ureaplasma ureatytieum 
Mycoplasma genttallum 
StapMyoeoocua aureus 
Sliaptococcus pneirnioidae 
Streptococcus aalivarlus 
BiBdobaclarium dentium 
Coiynebactarium genitallum 
Corynebactarium glutamlcum 
Corynabaeiarium paoiRlolubarcMloaia 

Mycobacterium kansaan 

Myoobadaiium taibaroulosia 

M^cobadatium avium 

Spirechaeta auranila 

Bactaroidas fragOla 

Bactoreldas fra^ 

Chlamydia pneumoniae 

Nom»l Stool RNA 

Wheat Germ 

Nomial Human DNA 

Cancfida albicans 

AapargOusflBtfua 

Blastomyces dannatldis 

Cryptococcus neofonmans 

Saccharomycoa eeravlaiae 

CoodeUa bumetil 

Legionella pneumophila 

Wolbachia pei^ 



GT0315 
GT0349 
OT2021 
ATCC 7757 
G(T2172 



GTT>804 
ATCC 13124 
Plt428 
PQ-21 
#8 

ST2047 
GT040S 
GTRMIO 
GTO012 
G45 
012120 
ST2122 

GfT24B7 
013246 

25285 
20771 
(TWAR) 



CaaU 
11006 
10124 
60193 
14116 
18824 
PCR 
PCR 
PCR 
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TABLE 2. EXreRIMENTAaYDETB««NEDPIK}BEHYBnDIZATC)N(oanli^^ 





strain 2704 


2706 2708 


2690 2697 


LegtoneUa pneumophila 


33152 




++++ 


Lagionella pneumophila 


33153 +4 


••-••♦+ 




Lsgionana pneumophfla 


33154 -f-t-^ 




++++ 


Legionella pneumophQa 


33155 -M-f+ 




■ * ■ ■ ■ ■ ■ * 


Leglonalla pneumophfla 


33156 -I--HM- 






Legionella pneumophila 


33216 -hH-4- 


i-M-* 


+++-»- -H-M- 


Legionella pneumophfla 


33215 'MmM- 


4-M-+ 


♦++ ++++ 


LegioneUa pneumophfla 


33823 '••^•i* 




-M-+ MM 


Legkmefla pneumophfla 


35096 -M-M- 


++++ 


+++ ++++ 


Legionella bozemanD 


33217 . 


- 


++++ 


Legionella dumoffil 


33279 - 


• 




LegloneDa gormanii 


33207 • 


• - 




Legionella longbeachae 








Legionella iangbeachae 








Legionefla miodadel 








AcholeplasRia latdlawii 








Adnetobacter calooaoeticus 














Aeromonae aofaria 








Alteromonas pulretaciana 








Cttrobacter dvereue 








ChrobactBrlreundii 








Edwaidsieto tarda 








Entetobaeter agglomerans 








Eechertohla coli 








^cherlohia ooll 








Haemo^bis Influenza 








Haemophilus parainfluenza 


NCTC 7901 - 


- 




Haemophibis piaurepneumontae 








Hafniaalvei 








Mebslella pneumoniae 








MoiganeDa morgans 








Pasteimila aerogenes 








Paa^eUa pneumotroplca 








Piesiomonas sNgeilQides 








Proteus mlrabDls 








Providenda ^caSfadens 








Salmonelia typhimurium 








Serratia marcescens 








SMgelaflexneri 








Pseudomonaa aeruginosa 








Vibrio parahaemoiyticus 








Xanthomonas maltophUia 








Yersinia emerooolltica 








Yersinia pseudotuberculosis 
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TABLEZ EXPERA<0nmYDEIBUflNB}PfX)BEHyBRDIZATION(6Oittiu^ 





strain 


2704 2705 2708 2690 2697 


Nossera gonormoa&8 


\a 1 iMi9 




Kl^a^Mk^A^M mm n n8i.j«8lijHg 

Neissena rnGningiuois 






AgfOu8Ct6ntim tixmefaciens 






Desulfovibno ctesulfiincans 


AlVO JiOf 




Francisella tularends 






Campytooaoter jeiuni 






Badllus subflHs 






ClostrKSiim pertrmgons 






Mycoplasma pnoumonlaa 






Mycoplasma hominia 


PG-21 




Ureaplasma uraalytioim 


#6 




Mycoplasnm genjtalium 


G-37 




StaphJyocoocus aureus 


aT2047 




Streptococcus pneumoniaa 


GT0408 




Streptococcus sa!ivar!u8 


GT0410 




BIfidobaetemim dsntium 


GfTD012 




Corynebactarium genltallum 


G45 


_ ^ « _ 


Corynatectamim glutamicum 


GT212K) 




Corynebactarium pseudotubercuiosis GT21sa 




Mycobaetorium kansaan 






Mycobacterium tuberculoA 


672467 


- • +• ■ 


Mycobacterium avium 


GT9246 




Splrochaeta auiantla 






Baeteroifies fregiils 


25285 




Badenddes fragflis 


29771 




Chlamydia pneumoniae 


(TWAR) 




Nomiat Stool RNA 






Wheat Gemi 






Nomial Human DMA 


Cask! 




Candida albicans 


11006 




Aspergillus fiavus 


10124 




Blastomyces deimatldis 


60103 




Cryptococcus neofomsans 


14116 




Saocharomyces cerevisiae 


18824 




Coxtella burnetii 


PGR 


- +- * 


Legioneitei pneumophila 


PGR 


++++ ++++ .++++ ++++ »■»»■♦■ 


Wolbachia persica 


PGR 
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TABLE 2. EXPERIMENTALLY OETHV^IINO) PROBE HYBRiOIZATION (oonfinuecQ 



Genus species 



strain 2924 2926 2930 



Legionella pneumophila 33152 •i-i- 

Legfonella pneumophila 33153 -m- 

LagioneUa pneumophila 33154 -t-h-f 

Lsgloneila pneumophila 33155 ♦+ 

Legionella pneumophitei 33156 

LeghmeJIa pneumophila ^l 6 

Legionella pneumophila 3321 5 

Legionella pneumophila 33623 

Legionella pneumophila 35096 + 

Ijegionella bozemann 33217 + 

Legionella dumoffii 33279 - 

Legionella gonnann 33297 + 

LegloneUa longbeachae ^462 -^-f 

Legionella langbeaehae 33464 -1-4 

Laglonetta irMadel 33204 -hh- 

Legionella Joidanls + 
Achoiaplaama laUlawa 

Adnetoteeter calooacetious GTO002 
Actlnobadlius actlnomyoetemcomltans 29522 

an)007 

QT1945 
GT0O3O 
GTO687 
QT0569 
GT3130 
GT1S92 

Gnne59 

ATCC 33391 
NCTC 7901 
27068 
GTCS41 
GT1500 
25830 
27883 
NCTC 8141 
14029 
Grri496 
6TD371 
GTD389 
GT03d2 
12022 
27653 
GT0566 
GT0417 
GT0419 



++++ ++++ 



++++ 1^++ 



++++ 



Aktefomonas putFefadens 
dtfobacter cftvereua 
CiUobafiter freundii 
EdwaidsMaiaida 
Ehteiobaetar agglomorana 
Escherichia ooO 
Escherldiia ooO 
Haemophilus Influenza 
Haemophilus parainfiuenza 
Haemo|diUu8 pteuiopneumoniae 
Hafniaakvei 
Ktebeietta pneumoniae 
MorganeOa morganll 
Pasteurelia aerogenes 
PasteureBa pneumotropica 
Plesiomonaa ehlgelloides 
Proteus mirabtUs 
Providenda alcalifadena 
Salmonefia typhlmurium 
Serratk maroescens 
ShHieDa flexneil 
Pseudomonas aeruginosa 
Vibrio parahaemoiytlcus 
Xanthomonas maltophilia 
Yeisinla enterooolitica 
YefMa pseudotuberculosis 
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TAB1£& E}(PERnMENTALLyOETEnMa*ED PROBE HYBRIDCM^ 





strain 2924 2926 2930 


MaksfiArlA t Mil uit 1 1 itiQ HO 


GfTOaiS - 


IXvlSoQiia iTioninyiiiuia 


GT0349 - 


AnmhAf^fnritim tumsf&dfiflB 


QT2Q21 " 


DAAUlkMiibrio Ha« rifitfteana 


ATCC 7757 . - 


PranWooIln ttibvanBiB 


GT2172 - + 


CftwuMiloli&BtaT ifiitinl 
wcuii|jyiwwciwW4 jmuiw 


335^ - 


DauQiln» 9U0IIIB 


STDB04 • • - 


ninfifridium nfirfrinaflnfi 


ATCC 13124 • 


Murnphaftrffui cmfiumoribB 


Pt1426 • • - 


Mycoplasma homiite 


PQ^l • . • 


Ureaplasma urealyliQum 


#8 - 


Mycoplasma ganltaliufn 


Q-37 • 


StapMyocooous aureus 


012047 - - - 


Streptococcus pneumoniae 


6T0408 - 


Streptococcus safivarlus 


GT0410 - 


Btfidobaderfum denthim 


010012 - 


Corynebaotarkim genitaHum 


G45 - 


Corynrtactarlum ghitamleum 


6T2120 - 


Corynebaeterium pseudotidieicUlosIs GT2122 - 


Mycobacter^ tansasli 




Mycobacterium tubeiculoeie 


QT2487 • 


Mycobacterium avium 


GT3246 - 


Spirochaeta aurantia 




Bacteroldes IragiQa 


25285 • - - 


Bacteroldes (ragiUs 


29771 - 


CMamydia pneumonias 


(7WAR) - 


Normal Slod RNA 




WtieatOerm 




Normal Himian DMA 


Caski • 


Candida albicans 


11008 - 


Aspergillus flavus 


10124 - 


Btastomyces dermafids 


60193 - 


CryptococCLfi neoformans 


14116 • 


Saccharomyoes cerevislae 


16824 ■ - 
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TABL£ 2. EXPBRWEMTAaY DETERMINED WOBE HYBRJIMZATON (continued) 





strain 2932 2956 2958 2963 2968 


Legionfilla pneumophila 






Legionelta pneumophila 






Legionelte pneumophila 


99154 * 




Legionella pneumophila 






Legionella pneumophila 






i - - 1 <>_ -^^11^ 

Legionella pneumopraia 






Legioneua pneumopniia 






Legionella pneumophila 






Legionella pneumophila 






Legionella bozemanil 






Legionella dumoffil 






Legionella gomunli 






Legionelia bngbeachae 






Legionella tamgbeachae 






Legionella mlodadel 


33204 +++ 


+ f »»» ++++ ++ «MH-+ 


LegloneOa iordanis 






Acholepiasma laSdIawil 






Adnetobaotef oaiooaoetteue 






Adinobaciaue acttnomycetemoomitane 29522 - 




Aeromonae eobria 






Alteromonae putretaoiene 






Cltrobafstsr dlveieus 






Cttrebadarfreundii 






Edwardsiella tarda 






Entarobacter agi^omeiana 






Escheilchiaooii 






Eeoherlahia ooO 




r 


HaemophiluB Influenza 


ATOC 33391 - 




Haemophilua panAtfluenza 






Haemophlhie pleuropneumonlae 






Hafrtiaalvei 






Kieb^a pneumoniae 






Morganella morganQ 






Paeteuretta aerogenee 






Pasteurella pneumotropica 






Pleslomonaa ehigeOoidee 






Prateua miraUDe 


QT1496 - 




Provident aloaOfadene 






SalmoneUa typhimurfum 






Senatia mfiffoeecens 






Shigella flexner 1 






Pseudomonaa aeniginosa 






Vibrio parahaemolyticus 






Xanthomonae maltophiQa 






Yerainia enterocofitlca 


Gnn0419 • 




Yersinia pseudotuberculosis 
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TABLE 2. 



Ganus spades 



EXPB^KIENTAUjrOErERMir^ PROrc (oantfnuecO 

Btratoi 2932 2956 2958 2963 2968^ 

Netoeriagonorrtioeae QT0315 

Neis^ria meningitidis QT0349 

Agrobacterlum tumefadens GT2021 

Desulfovibrio dasuKurioara ATCC 7757 

Frandsella tularensis G72172 

Cannpylobaeter jaiuni 33560 

Badnus subtfRs 010804 

Clostridium perfringans ATCC 13124 - - • - - 

Mycoplasma pneumoniae PI142B 

Mycoplasma homlnis PQ-21 

Ureaptasma urealyticum #8 • 

Mycoplasma ganitalium Q-37 

Staphlyoooocus aureus ST2047 

St mp t oc oo o us pneumoniae QT0408 

Streptooocous salivarf us QT041O 

BIfidotiacterium denttum QT0012 

Corynebacterium genitaKum G45 ■ 

Corynebacterium ghJtamlcum 012120 

Corynebaderium pseudotubercuiosis 012122 . - - - * 

Myoobaderium kansasS 

Myoobadarium tubeicutesb 012487 

Mycobaderlum avium 013248 

Spboohaetaauiantia . . . • - 

Badsroldes fra^is 25285 - 

Baderoides fragUis 29771 • * • ' • 

Chlamydia pneumoniaB* (TWAR) 

Nomnal Stod RNA 

Wheat Oemn 

Nomud Human DMA CasW 

Candlcfa aldeans 11008 

Aspei^lus flavus 1012^ 

Blaafeomyoeedemialldls 50193 

Cryptococcus neofonrana 14116 • 

Saeeharomyoes oerevisto 1W24 ----- 
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TABLE 2. EXPERlMENfTAIJ.Y DETERMINED PROBE HYBfWIZATION (a 



Genus spedes 



strain 2828 2957 2827 2929 29S4 2955 2939 



LegioneOa pnaumophtia 
LogkmOa pneumophila 
LegioneUa pneumophHa 
Legioneaa pneumophBa 
Legion^la pneumophila 
LegioneUa pneumophfla 
Legiondia pneumophila 
Legionella pneumophfia 
Legionella pneumophfla 
Legionella bozsmanfl 
LegioneUa dumofffi 
LegioneUa gonnanil 
LegtonelSa longbeachae 
LegioneUa langbeaehae 
LegtoneUa miculadel 
Legion^la jorctenls 
AcholepiaBma laldlawii 



++++ +- 



++++ +- 



ActinobacRlua aetinooiyoetamcomltans 
Aeromonas sobfta 
Alteromonas putrefadens 
CItrobacter cfiversus 
CItrobacterffBundU 
Edwardslela tarda 
En teipb ac te r aggkxnerens 
Escherichia coG 
Eeoherluliia ool 
Haemophilus influenza 
Haemophilus parainfluenza 
Haemophilus pieuropneumoriae 
Hafnla alvel 
Ktebsleila pneumoniae 
Morgandia motganil 
PasteureUa asrogenes 
Pasteurella pneumotropica NCTC 
Plesiomonas shigeUoKlea 
Proteus mirabnis 
Providenda aloaUiadens 
Sabnonella typhimurium 
terratia mareescens 
Shigella flexneri 
Pseudomonas aeruginosa 
Vibrio parahaemolytioua 
Xanthomonas maltophUia 
Yersinia enterocoPtiea 
Yersinia p8eudotiA»rGulosis 



33152 
33153 
33154 ^"►-Ft 
33155 
33156 
33216 
33215 ++++ 
33823 
3S09S 
33217 ++++ 
33279 -i-H* 
33297 ++++ 
33462 -M-M- 
33484 ++++ 
33204 -H-H- 



GTO002 
2BS22 
GT0007 
QT1946 
GT0030 
GT0687 
Grr0569 4 
GT3130 4 
GT1692 - 
GT1659 - 
ATCC 33391 * 
NCrrC 7801 • 
27088 • 
GT0241 
GTISOO 



++++ ♦+++ ++++ 44-++ ++++ 



+- 
+• 



27883 
8141 
14029 
6T149e 
GT0371 
GT0389 
GT0392 
12022 - 
27853 - 
GT0568 - 
GT0417 • 
GT0419 



++++ 
♦+++ +- 



+ 
+ 



++++ 
++++ 



++++ 

m 

+♦++ 



+ 
++ 



+++ 



++++ +- 
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TABLEZ 



EXPERIMENTALLY DETERMINED PROBE HYBRIDIZATION (oontnued) 



Genus spades 



strain 292B 2957 2927 2929 



29S4 2955 2959 



Neisser^ gonorrhoeae 
Neisseria merdr^gitidls 
Agrobacterium tumefaclens 
Desulfovibrio desUliirfoans 
Prarunsellatutarensis 
Campybbacterjeiuni 
BacOluB oibfais 
Clostridium perfringens 
Mycoplasma prwumoniae 
Mycoplasma hominis 
Ureaplasma unealytlcum 
Mycoplasma ^nUallim 
Staphiyocoocus aureus 
Streptococcus pneumoniae 
Straptocooeus aanvarius 
Blfid^saoterlum dentium 
Corynebactemmi gerUtalium 
Corynebaeiarlum glutBRdaum 
Corynebaoterium pseudotuberculosis 
Mycobaderhim kansasli 
Mycobacterium tuberouiosis 
Mycobacterium avium 
Spirochaeta aurantia 
Badwtfdes fragOla 
Bacierddes fragllla 
Chlamydia pneumoniae 
Nomial Stool RNA 
Wheal Germ 
Nomtal Human DNA 
Candida albicans 
Asp^Hus flavia 
aastomyoea dermatldB 
CrypiDooocus neofbrmana 
Saocharomyoes cerevisiae 



610315 
Gfn)349 
QT2021 
ATCC 7757 

Grr2i72 

33560 
GTOBG4 
ATCC 13124 
PI142B 
PG-21 
«8 
G-37 
GnM7 
GT0408 
QT0410 
GT0D12 
045 
GT2120 
GT2122 



0X2487 
673246 

25255 
29771 
(WAR) 



Caski 
11006 
10124 
60193 
14116 
18B24 



HYBRIDIZATION « lOMLof 6X 8SPE, 0.3% SDS, 10E7 CPM PROBE 60^ OVERNIGHT 
WASH = 0.5X SSC, 0.1% SDS AT aw FOR 20MIN. 
EXPOSURE o X-RAY FILM -TG^C 3HR& 
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Example 2 
Dual Probe Hybridizatioii 
The following probe paiis are used in a sandwidi ass^ 
. 5 LegioneUa genus 16S rRNA: Probe 2701 + Probe 1060 (Probe 1660 will bind with all 
bacterial species tested to date. It is described in PCT appUcation WO90/15157, which 
is hereby incorporated b y reference). 

Probe 2695 + Probe 2696 

10 L. pneumophOa 16S rRNA: Probe 2704 + Probe 2697 

Probe 2705 ->- Probe 2690 

L.micdadei23StKliA: Probe 2958 -i- 2968 

Probe 2956 -i- 2958 

15 

Legbndta genus 23S rRNA: Piobe 2926 + Probe 2931 
L. mkdadd 16S rRNA: Probe 2699 + Probe 2695 
20 . In eadi instance, target organism was detected, and non-target DNA was not 

detected. 

Example 3 
Cainical Diagnosis of Le^^onellosis 
25 A sample from an individual suspected of having legionellosis is processed to yield 

DNA. A probe of this invention is used in conjunction with the antiparallel complement 
of a second piobc of this invention to en^matically amplify a segment of L pneumophila 
or I* mkadd gene encoding Icgionella rRNA in a polymerase chain reaction. Resultant 
material is then assi^ in a sandwich assay. The polymerase chain reaction can, itself 
30 be maide either highfy spedfie by employing probe/primers described herein, or the 

reaction miy be made more general usu« probes such as those described in copending 
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USSN 359,158 which is hereby incoiporated by reference, and then identifying the 
amplification product as L. pieumophUa using a sandwich assay. 

Exan9le4 

In situ Hybridization as a Cytological Stain 
The probes of this invention may be used as cytological staining reagents. A 
sanq)le, such as a qiutum sample is applied to a microscope slide. After fixation and 
llysis, hybridization of probes is carried out in situ. For example, Probe 2705 (hybridizes 
to aD serotypes of L. pneumophila) is labeUed with a florescent label and used to stain 
the yeomen. UL. pheumophUa is present in fhe sample, sroaU fhiorescent bodies will 
be visible under a fiuoKSoent microscope. 



Examples 

Confirmation of Presence tiSLegiondla sp. Following Cultnre 
Following a standard cultivation step for Legionella, such as on buffered durcoal 
yeast extract agar plate or in li(piid culture enridunent, the presence ciLegfondla is 
tested for. One method is by use of the sandwich assiQr described hi Example Z Pure 

culture is not necessary. 
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FCr/l)S94/D58Zl 



SEQUBMCS LX8TXN0 



(1) GBNBRAL ZllFQRKTiTZONs 

(i) AFPUGMTs AHOCO GCm»»ATXGN 

(il) TITLS OP INVEKMON: Kucletc Acid Probas for the Oeteebion of 
Bac?teria of th« Oenus Legionella and Methods for the 
Detection of the Etiological Agents of Legionnaires 
Diaeaee 

(iii) NOKBER OF SBgOBlSCBSl 27 

(iv) ODRRSSPONDSNCB ADDPESS: 

(A) ADDBBSSBE: Anoco Corporation 

(B) STREETi 55 Stauman Blvd., Suite 600 

(C) cms Kaperville 

(D) STATES IL 

(E) COUNTRys USA 

(F) EZP: 60563 

(V) OOHPUTER EEABABLB FOBMs 

(A) MEDIUM rtPEt Flopiv diek 

(B) GOMFOTERs IBM PC coB^tible 

(C) <»ERATIHO BTSTEMs FC-DOS/MS-DOS 

(D) SOFTNAREt Fatentin ReleaBe #1«0, Vereion #1.25 

(vi) COBSEHT AFFLICATZON DAXAi 
(A) AFFLXCATZOH EQHBEEt 
<B) nLZNO DATES 
(C) CLASSIFZCATZONs 

(viii) ATTOBIIEy/AaNT lEFOBMATZONs 

(A) HAMEc Horval B. Qalloifay 

(B) BEQISTEATXON NOHBERs 33,595 • ^ 

(C) REFEREEGS/DOCKBT NOHBERs 31,495 

fix) TELBOOMMUNICATION INFOBMATICMrs 

(A) TBLEFHOMBs (708) 717-2447 

(B) TELEFAX: (708) 717-2430 



(2) IMF0RHATIOE FOR SSQ ZD Ei0t3.s 

(i) SBQUEKCE CHARACTERISTICS s 

(A) LBNOTHs 31 baae pairs 

(B) rtm nucleic acid 

(C) STRANDEDEBSSs single 

(D) TOFOLOOTs linear 

. (iii) RTFOTBETICALS MO 
(iv) A»TI-8EM5ES MO 



- (xi) SEQUEMCB DESCRIFTIOMs SEQ ID KOsls 
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TCGCC&TCTO TCTAGCmiGC TMACMTGC t 
(2) INFCHRHllTXON FOR SBQ ZD IXOs2s 

(1) SBQOENCE CHARACTERISTICS: 

(A) LENGTH! 30 bue pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDKESSs eingle 

(D) mraLOGYs linear 

(iii) aypOTBBTXCALl HO 
(iv) AMTI-SBRSBs NO 



(xi) SEQUENCE DESCRIPTIONS SEQ ID N0»2l 
ACTTTTAAOO ATTTOCTOCA GOTCGCCCCT 
(2) INFORKAtZCnt FOR SEQ ID HQs 3: 

(i) SEQUENCE CHARACTBRISTXCSs 

(A) LENGTH: 31 base pairs 

(B) TTPBt nncleio aoid 

(C) STRANDEDNSSSt flingle 

(D) TOPOLOGY t linear 

(iii) BIPOTBBTICALs NO 
(iv) ANTI-SENSE X NO 



<xi) SEQUENCE DESCRIPTION t SBQ ID NOi3i 
ACTAGGACCG ACTTTTAAOO ATTTOCTCCA G 
(2) INTORNATZON FOR SEQ ID N0l4s 

(i) 8BQDBNGE GHARACTBRISTICSl 

(A) LENGTH: 36 baea pairs 

(B) TYPES nuoleio aoid 

(C) STRANDBDNESSi single 
<D) TOPOLOGY: li n ear 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SBQ ID NO:4: 
TAGAGTCOCC ACCATCACAT GCTGGCAACT AAG6AT 
(2) INFORHATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nacleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 
(ill) BXMBBUlCKUt NO 
(iv) MTX-SBIISBt NO 

(xi) SBQUHKCE DBSCRXP7X0NS SBQ ID ItOsSs 
TCMTQIkCTT CTCTATACC& AM660TGA0 AACCAC 
<3) INFOmATZON FOR SBQ ZD HOs6s 

(i) SEQDSNCS CBARACTSRXSTZCSt 

(A) LEK0TH8 31 base pairs 

(B) TYPE I nucleic acid 

(C) STHANDBDNBSSs b ingle 

(D) TOPOLOGYi linear 

(iii) HYPOTBBTICAL: 290 
(iv) AMTI-SBSSBs SO 

(xi) SBQUENCB DBSCRZPTXON: SBQ ZD NOi6s 
CTCTATOGCC AACTTTCCCA AATTGTTCTA C 
(2) INFORMATION FOR SBQ ZD NOs7s 

(i) SBQOBNCB GHARACTERZSTZCS: 

(A) ZiBNGTH: 31 base pairs 

(B) TYPBi nucleic acid 

(C) STRANDBDNSSS: single 

(D) TOPOLOGYs linear 

(iii) BYPOrBBTZCSOii HO 
(iv) ANTZ-8BN8Bt NO 



(xi) BBgOBlieB DBSGRZPTXOHl 5EQ ZD N0t7i 
GGACCTCAGA GTTATGOAAA ACXXMATTTG C 
(2) ZNFOHMATZm FOR 8BQ ID »0s8t 

(i) SBQOBNCB CHARAGTBltlBTICSl 

(A) LENGTH I 34 base pairs 

(B) TYPES nucleic acid 

(C) STRANDBDNBBSt single 

(D) TOPOMGYs linear 

(iii) HYPOTHBTZCALl NO 
(iv) AKTZ-BENSBl NO 
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(xi) SBQUSNCE OBSCSlZPTXOtlt SBQ ID WtBz 
TTOfftehCOi J^CCTCATTGA TAAOOGGAAC AACT 

(2) xiaromATZON for seq id iiosSi 

(i) SBOOBHCE CHARACTSRISTXCSt 

(A) XJBNCTHt 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNESSi eingle 

(D) TOFOLOOYt linear 

(iii) nrFOIHBTZCM.1 NO 
(iv) AHTZ-SBNBBs NO 

(xi) SBQDBNCE DBSCRIPTZON: SBQ ID M0s9i 

CIOZATCaTO OTACITCCCA QAACCtTCTA C 

(2) INFORKATION FOR SBQ ID N0:10s 

(i) SBQDBNCB CmRACXBRISTZCSs 
(A) LBNOTHs 30 base pairs 
(8) rmt nucleic acid 

(C) 8TRIUIDBDNB88t single 

(D) T0ML06Y: linear 

(iii) mrPOTHBTICRLt NO 
(iv) ANTI-SBN8BI NO 



34 



31 



(xi) SEQUENCE DBSCRIPTXCMV: SBQ ZD NOllOs 
GCCCAOCTCT CAQTGAACCT TCTTCAGCCT 
(2) ZNFOBKATZON FOT SBQ ZD NOslls 

(i) SBQUBNCB CNARACTBRISTZCS: 

(A) LENGTH: 32 base pairs 

(B) TSTFEs nucleic acid 

(C) STRANDBDNBSSs single 

(D) TOPOLOOYt linear 

(ill) BYPOTHBTZGALs NO 
(iv) ANTZ-SBNSEs NO 



30 



' (xi) SBf^NCE DESCRIPTZONt SBQ ID NOsll: 

GCACCTCAGC CTTAACAAGG GOCCGGATTT GC 

(2) ZNFORMATION FOR SBQ ZD NOil2i 

(i) SBQOBNCB CBARACTERZStrZCS: 
(A) LENGTHS 32 base pairs 
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(B) nucleic acid 

(C) SSRANDZDNBSSt fiingle 

(D) SOPaLOGYt linear 

(ill) B»OTBBTXGM»t NO 
(iv) AHTZ-SBIfSBl NO 

(Xl) SBQOSNCB DESCRIPTZOflt 8BQ ID N0il2t 

— ~. 32 
C CTC T TC aCC TCATTAAGCA MTCAMTCA CX: 

(2) ZNFORIATIOIf MR SEQ ID NOiU: 

(i) SBQUBNCB GHARACTERZBTZGSs 

(A) LBllGTHs 37 base pairs 

(B) TYPBs nueleio acid 

(C) STRAMDBDllBSSt Single 

(D) TOPOLOOirs linear 

(ill) HYPOrBBnCALs NO 
(iV) ANTZ-SBN8BS NO 

(Xi) SBQOBNCB DESCRZFtlONs 6B0 XO N08l3l 
TCAATCACTT CTCOGCACAC OGTROTOTCA GAACCftC ^' 
(2) INFORMATION FOR SEQ ID NOilA: 

(1) SBQDENCE CHARACTBRISTXCSs 

(A) X.BN6THS 31 base pairs 

(B) KPEt nucleic acid 

(C) STRANDBDKB88I single 

(D) TOPOLOGY s linear 

(ill) HYPOTHETICAL: NO 
(iv) ANTZ-SBNSBs NO 

(xi) SBQUSNCB DESCRIFTims SEQ ID NO: 14s 
TCOCCACOCA TCTAOTAAAC TAOACCGTGC T 
(2) INFORMATION FOR SEQ ID NOslS: 

(11 BBQIIBNGB CHARACTERISTICS: 

(A) LBNQTB: 33 base pairs 

(B) TTPBt nucleic acid 

(C) STRANDEDNBSSs single 

(D) TOPOLOGY: linear 

(ill) HYPOXBBTICALs NO 
(iv) ANTI-SBNSB: NO 
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(xi) SBQOSNGB mSCSaVTlWi SBQ ID NO 1 15 1 
TTTCOOCMO TT6TCCCCCT CTTCAAG6CA TM 
(2) XHFORMJiTZM FCm 8KQ ZD NOil6t 

(i) SBQOSNCS CBJUUiCmUSTZGSs 

(A) LBMGTHt 33 base paixs 

(B) TYPBt tiueleio aold 

(C) STBANDBDNBSSs single 

(D) TOPOLOOsrx linear 
(iii) RYFOTHBTICALt NO 

(iv) ANTi-snsBt no 



(Xi) 8BQIIBNG8 DBSCRZPXZOIIi 8BQ ZO KOll€t 

TCRMCCXA TCAACCXSTCC TCCOCHCZAO AM 

<2) ZNFORMATZOll FOR SBQ ZD NOsl7$ 

(i) 6E0UBNCE CHARACTERZSTZCSs 
<A} LSNOm: 30 base pairs 
<B) TYPBs nueleic acid 

(C) 8TRANDBDHBS6K single 

(D) TOPOLOOlTi linear 

(iii) HYPOTBBTZCAI.I RO 
(iv) ANT1-8BB8BI HO 

(xi) SBtXDBNCE SBSCRZFTZONi SBQ ZD KOtl7t 
A66CG0TCAA CSnSCGGGT TTGCTGCQCC 
(2) ZHFORKAinOR VOR SBQ ZD ROtlSs 

(i) SBQOBHCB CHABACTBRZSTZCSs 

(A) UNQTHs 31 base pairs 

(B) TYPBt nucleic acid 

(C) STBAHDEDHE85S single 

(D) TOPaLOGYs linear 

(Ui) HZPOVBBTZCftLs HO 
(iv) AHTZ-8BHSBS HO 

(Xi) SSQUEHCE DBSCRZPTlOKs 8EQ ZD HOtlB: 
TAAGAGCAAC T7TCGTTGCT 6CTCGA0C0C T 
(2) IHFORMATIOM FOR 8EQ ZD K0tl9: 
(i) SEQUBNCB CSiARACTBRXSTXCS: 
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<A) LBHGTHt 30 base paira 

(B) xyPBft nuoleic Mid 

(C) STIUUfDSDMESSx alngle 
(0) TOPOtoays linear 

(ill) RypOTHBTICALi NO 

(iv) 2VNTX-SBNSBI HO 



(xi) 8BQDBNCB DBSCRXFTZOBt 8BQ ZD N08l9s 
TCMACTGOA TTTCTCTACO GCTOOCTTUT 

(2) imoBmaoH for sbq id iioi20> 

<1) SEQUENCE CHAMVCTERISTICSs 

(A) LETOTHs 30 base pairs 

(B) TYPE: nucleic acid 

(C) 8TBANDBDN68SS single 

(D) TOFOLOoys linear 

(ill) ByPOTHETXCALx NO 
(iv) ANTI-SBHSBt NO 



(xi) BBQtnaiCB DBSCRZPTZmi SBQ ZD NOt20s 

GGACacnCT CAMOCAO CT TGASGA0CCZ 

(2) ZMIOBKATZON FOR 8BQ ID NOx2l8 

(i) 8BQDENCS CKftRACTBRZSTICSs 
Ih) ZfNGTHs 31 base pairs 

(B) TYPE: nucleic acid 

(C) BTSANDBDNBSSs single 

(D) TOPOLOOTx linear 

(Hi) BnOXBBTZCaLi NO 
(iv) MTI-8BN5Et NO 



<xi) SEfflBNCB USCRZPTZONx SBQ ZD NOt21x 
CACAGTGATC ATCAMOTCC AGTOGAAMC T 
(2) INFORKATZCar FOR SBQ ZD NOi22: 

(i) SBQUENCE CBARACTBRZSTZCSs 

(A) LBNGTHt 32 base pairs 

(B) TYPES nucleic acid 

(C) STRAHDBDNBSSs single 

(D) TOPOLOGY: linear 

(iii) HYPOTHETICALs NO 
(iv) ANTI-SBNSBs NO 
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(xi) SBOOBHCB DB8CRIPTI0NS SSQ ID Il0i22t 

32 

CCTGSGCMC TCSOAAAGTIk AATOCCATCA CC 
(2) ZHFORMATIOir FOR 8BQ ZD HOs23s 

(1) 8BQDENCB GHARACTSRISTXCSt 
(A) LSNGTHs 31 baBe palro 
<B) RPBi nucleic acid 
(C) 8TRA!IDBDllBSSi Bingle 

<D) TOPOLOoyi limar 

(ill) inrPOTBSTZCALs KO 
<iv) AmZ-SSHSEs NO 



(xi) SBQDBHCB DBSCMPTZONt fiBQ ZD KOt23t 

TGTCOGAOCG TACCC3A0GGT JkCCTTTOTGC 7 

(2) INFORHATZON FOR BZQ ZD HOi24t 

(i) SEQUBNCB CSnRRCSBRZSTZCSt 
(A) LBNGTH: 33 base pairs 
fB) TYPBt oacleic acid 

(C) STRANDEDNEfiSi aingle 

(D) TOPOLOGY 8 linear 

(111) STFOTBETICALt KO 
(iv) ANTZ-SBKSBt NO 

(xi) SBOUBNCS DESCRIPTION: SEQ ID NOs248 

C66TA0GQTT CTCTGTAAOT TATGCCTACC G<3C 

(2) IKFORHATICm FOR SEQ ID NOl25t 

(i) 8EQ0BNCB aDOtACTBRISTICSt 
(A) LENGTH: 32 base pairs 
<B) TYPES nucleic acid 

(C) STRANDEDNE8SI flingle 

(D) TOPOLOGY: linear 

(iii) HYPOTHETICAL: NO 
(iv) ANTI-*SENSBi NO 

(Xi) 8EQ0ENCB DESCRIPTION: SEQ ID NO: 25: 
T0GGA06CA6 6CTAATCTTA AAGCGCCAGO CC 32 
(2) INFCWMATION FOR SEQ ID NO: 26: 
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(i) SBQUBHCB CHARACTBRZSTXCSs 

(A) LBHOTHi 34 baae pairs 

(B) TYPBi auolaic aeid 

(C) STBARDBDIIBSSt single 

(D) T0POL00Y8 linoar 

(iii) HTPOTHBTZCftLt NO 
(iv) MiTZ-^SBKSBt SO 



(xi) fiBQUBNCB DBSCHZPTICttii 88Q ZD It0l26s 
nCATAXOGC GlkACSftGCXAO ROMATOGT TTAC 
(2> UraRmTZOH rat.SBQ ZD IIO<27t 

(i) SEQUENCE GHAIU^CTERIS7XC&s 
(A) LENGTHS 30 baeo pairs 
IB) TYPES nuclsio acid 

(C) 8TRANDEDNB88t single 

(D) TOPOLOOTi linear 

(iii) RTPOTHBTZGAL: NO 
(iv) MTZ-8EKSB8 NO 



(xi) NBODBNCB DBSCRIPSZOHl 8BQ ZD NOi27t 
• TOTCAfiTATT AfiOOCftOOTA GCOGCCTTOO 
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What is daimed is: 

1. A probe comprisiqg: a nudeie add coosistiiig essentially of 10 to 250 
mideotides whidi hybridizes preferentially to 23S or 16S rRNA or rDNA 
of at least one target LegumeMa bactoia* the tai^get L^imtdia bacteria 
selected from the groiq> consisting o£ 

a) L. pneumophila bacteria; 

b) L. micdadei bacteria; 

c) a LegUmdla duster, 

d) a L. pneumophila cluster 

and optionally, a detection or enhancement moiety. 

2. A probe aoeordiqg to daim 1 whidi hybridizes preferendally to 23S rRNA. 

3. Aprobe according to daim 1 whidi hybridizes preferentially to 16S rRNA 

4. A probe wUdi is oomfdementaiy to or at least 90% homologous with a 
sequence oonqnising ai^ ten conseeative nudeotides selected firom die 
group of sequences defined by probes 2701, 2703. 2704, 2705, 2697, 2690, 
2698,2695,2693,2708.2699,2924,2926^2930,2932,2956,2958,2963. 
2968, 2928, 2957, 2927, 2929, 2954, 2955, and 2959. 

5. A nudeic add consisting essentially of 10 to 250 nudeotides wfaidi 
hybridizes preferentially to 23S or 16S rRNA or rDNA of at least one 
target Leffondia bacteria, the target Legionella bacteria selected from the 
group consisting o£ 

a) L. pneumophila bacteria; 

b) L, mkdadd bacteria; and 

c) a LeffoneUa duster, 

d) aL. pnaunojMla dusto*. 
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6. A nudeie add wtaidi is complementaiy to or at least 90% homologous vdth 
a sequence comprising any ten consecutive nucleotides selected from the 
group of sequences defined by probes 2701. 2703, 2704, 2705, 2697, 2690, 
2698, 2695, 2696, 2693, 2708» 2699, 2924, 2926, 2930, 2932. 2956, 2958, 

. 5 2963, 2968, 2928, 2957, 2927, 2929. 2954, 2955, and 2959. 

7. A method of detecting the presence of L. pneumophila in a sample 
subjected of containing L. pneumophila comprising: 

a) contacting the sample with at least one nucleic add composition 

10 having 10 to 250 nudeotides which, under conditions that allow said 

nucleic add to hybridize, hybridize preferentially with rRNA or 
rDNA of L. pneumojOiUa; 

b) imposiitg hybridization conditions on the sample to form a 
hybridization product in the presence of JL pneumophilai and 

15 c) dfttf^ng the I^bridization product as an indication of the presence 

ofL. phatmoj^ttla. 

8. A method according to daim 7 wherein fhe nudeic add conqx)sition wUdi 
is complementary to or at least 90% homologous with a sequence 

'20 con^rising any ten consecutive nudeotides sheeted from the group 

consisting of sequences defined by probes 2704, 2705, 2708, 269Q, 2957, 
2929, and 2954. 

9. A method according to daim 7 wboein the contacting step oonqmses a 
25 first nudeic add and a second nudeic add, eadi nudeic add having a 

dififerent sequence, and complementary to or at least 90% homologous with 
ai^ ten consecutive nucleotides selected from the group consisting of 
sequences defined by probes 2704, 2705, 2708, 2690. 2957, 2929, and 2954. 
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10. A method acooidiog to daixn 9 wherein the first niideic add and second 
mideic add are selected from the group consisting of probe sets: 2704 and 
2697« and 2705 and 269a 

5 11. A method of detecting the presence of JL mkdadei in a sample suspected 

of containing miodadd oonqirising: 

a) CTHt^rring ^ sample with at least one nudeic add composition 
having 10 to 250 nudeotides whidi, under conditions that allow said 

10 mideic add to hybridize, hybridize preferentially with rRNA and 

rDNA of L. nikdada\ 

b) imposing t^bridizatiott conditions on Htxt sample to form a 
hylnidization product in the presence of L. rnkdadd; and 

c) detecting the l^ridization product as an indication of the presence 
15 ofL. mkdadei. 

12. A mediod according to daim 11 «4ierein the middc add composition 
wdndi is con^ylementaiy to or homologous with at least 90% of a sequence 
conqnising any ten consecutive nudeotides selected from the group 

20 consistmg of sequences defined by probes 2699. 2932, 2956, 2958, 2963, 

2968, and 2703. 

13. A method according to daim 11 where in the contacting step cosq>rises a 
first nudeic add and a second nudeic add, each nudeic add having a 

25 di&xent sequence, and complementaiy to or at least 90% homologous with 

ai^ ten consecative nudeotides sdected from the group consisting ofi 
2699, 2932, 2956, 2958, 2963, 2968, and 2703. 
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14. A method according to daim 13 wherein the first nucleic add and second 
niideic add are selected from the group consisting of probe sets: 2958 and 
2968. and 2956 and 2958. 

.5 15. A method of detecting &e presence of LegumeUa sp. in a sample suspected 

of containing LagbneUa comprising: 

a) contacting the sample with at least one nucleic add composition 
having 10 to 250 nudeotides which, under conditions that allow said 
nudeic add to hybridize, hybridize preferentially with rRNA and 

10 iDNA of L^gianeOd; 

b) inqposing hybridization conditions on die sample to Conn a 
hybridization product in the presence of Legumdla; and 

c) detecting the hybridization product as an indication of the presence 
ctLepondUi, 

15 

16. A method according to daim 15 wherein the nudeic add composition 
which is complementaiy to or homologous with at least 9096 erf a sequence 
rmnpTiMtig ai^ ten consecutive nucleotides selected firom the group <rf 
sequences defined by probes 2697. 2698,' 2693. 2928. 2927. 2955, 2924, and 

20 2959. 

17. A method according to daim 15 wherein the contacting step comprises a 
first nuddc add and a seomd nudeic add, each nucleic add having a 
different sequence, and complementary to or at least 90% homologous with 

25 ai^ ten consecutive nudeotides sdected from the group consisting of: 

2697. 2698. 2693. 2928» 2927. 2955, 2924, and 2959. 
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18. A method according to daim 17 wherein the first nucleic add and second 
mideic add are selected from the group consisting of probe sets: 2926 and 
2931. and 2695 and 2696. 

5 19. Amethodof detecting a member of the genus LegiondZa in a sample 

su^>ected of oontainii^ Legiondia comprising: 

a) contacdng the sample with at least one nudeic add oompositioa 
wfaidi is complementaiy to or at least 90% homologoiis with any ten 
consecutive nudeotides selected form the group consisting of probes 

10 2926, 2930, 2701, 2696, and 2695; 

b) imposing hybridization conditions on the sample to fonn a 
hybridization product in the presence of L^ondla; and 

c) detecting the hybridization produa as an indication of the presence 

of L^gioneKn. 

15 

2a A kit for detecting the presence of one or more of Legiondla comprising a 
probe wUcb is complementaiy to or at least 90% homologous with a 
sequence conq)rising ai^ ten consecutive nudeotides selected from the 
group of sequences defined by probes 2701, 2703. 2704, 2705, 2679. 2690. 
20 2698,2695,2696,2693,2708,2699,2924,2926,2930,2932,2956,2958, 
2963, 2968, 2928» 2957, 2927, 2929, 2954, 2955, and 2959. 



f 
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